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Abstract: Rates of eating disorders (EDs) are increasing in Australia, as are rates of bariatric and
cosmetic surgery including weight-related procedures. It is known that binge eating disorder
(BED) is common in bariatric surgery candidates and that people with EDs are likely to undergo
weight-related cosmetic procedures, however, most of the literature is based on clinic samples and
focuses on young women and BED. Aims of this study were to determine the prevalence of (1) actual
or intended bariatric surgery and (2) actual or intended cosmetic surgery including weight-related
procedures in people with a current ED and a lifetime history of BED or bulimia nervosa (BN), and
the associations with actual or intended bariatric or cosmetic surgery and demographic features.
Using a general population survey, 2977 individuals were interviewed regarding sociodemographic
status, ED symptoms, mental health-related quality of life (MHRQoL) and actual or intended use
of bariatric and cosmetic surgery, prevalence estimates of which were 2.0% and 1.1%, respectively.
People who had planned or received either type of surgery were more likely to be (1) women and
(2) have a higher BMI, (3) poorer MHRQoL and (4) a current ED, lifetime BN or BED or features of
EDs (all p < 0.05). Age and household income were not significantly associated with increased use of
either type of surgery. Given the potential for an ED to affect outcomes of surgery, screening and
treatment for EDs should be considered in such surgical candidates.
Keywords: eating disorders; feeding disorders; obesity; bariatric surgery; cosmetic surgery; bulimia
nervosa; binge eating disorder
1. Introduction
Bariatric surgery is an established treatment option for severe obesity and type 2 diabetes mellitus
(T2DM), and can result in significant, sustained weight loss and improvement/remission of T2DM [1–4].
The number of bariatric procedures performed in Australia is increasing with over 20,000 bariatric
procedures having been performed in the 2018–2019 financial year [5]. The prevalence of eating
disorders (EDs) is also rising and, in Australia, since 1995, ED behaviors have been rising at a higher rate
in people with concurrent obesity [6,7]. Anorexia nervosa (AN), bulimia nervosa (BN) and binge-eating
disorder (BED) are the main currently recognized EDs [8]. Estimates of their point prevalence in
Australia are up to 0.5% for AN broadly defined, 1.2% for BN and 1.5% for BED broadly defined [9].
These figures are similar to international studies [10]. Alongside the rise in EDs are increases in body
image concerns in the general population and cosmetic procedures [11–13].
Given the increase in EDs and bariatric and other weight-related surgeries, it is important to know
if people with EDs are having such surgery and whether they are having this more often than people
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without an ED. An understanding of the size of the problem may be used to inform bariatric surgery
and other clinics. In particular, the presence of BED has been found to be associated with negative
outcomes of bariatric surgery. One systematic review found that patients with pre-surgical BED were
more likely than not to continue having disordered eating after surgery, including experiencing loss of
control while eating, eating while not hungry and feeling “disgusted or distressed” with their eating
habits [14]. Persistent BED and ED symptoms post-surgery were also associated with poorer weight
outcomes overall, including losing smaller amounts of weight and regaining lost weight [14]. One
Brazilian cohort study found that while binge eating, anxiety and depression reduced in the 23 months
following bariatric surgery, all three parameters had increased by 60 months following surgery [15].
Studies of night eating syndrome (NES) (an ED with close similarities to BED) reported variable
outcomes post-surgery—some where the ED improved and others where it worsened [16].
With regard to the prevalence of EDs in candidates for bariatric surgery, a 2007 systematic review
found that rates of BED ranged from 6 to 64%, approximately one to ten times the rate in the general
population [14]. Another review found the prevalence of BED in pre-surgical patients was 2% to
53% [17]. Research on the prevalence of other EDs is scarce. To our knowledge, three studies have
reported the prevalence of BN in bariatric candidates and found it to range from 2% to 7.6% [18–20].
Estimates of the prevalence of pre-surgical NES range from 1.9% to 17.7% [16]. Patients with AN are
by definition not obese and do not require bariatric procedures, however, AN-like presentations such
as atypical anorexia nervosa (AAN) are becoming increasingly common in the general population and
can present after bariatric surgery [8,16].
Studies suggest as well that people with EDs may be more likely to undergo weight-related
cosmetic procedures such as liposuction compared to people without EDs. A study of 129 female
ED inpatients found the rate of at least one lifetime cosmetic procedure to be twice that of women
in the general population [12]. A population-based study also found 50% of young women with ED
symptoms had an interest in liposuction and this was higher than in those without ED symptoms [13].
The wide range of prevalence of EDs in people undergoing surgical weight loss procedures is
likely due to variable patient characteristics and ED assessment tools [17,19]. Furthermore, the existing
literature has mainly studied the prevalence of BED in young females and there is a paucity of evidence
regarding other populations including men and older adults and other ED features beyond binge
eating [14–25]. To our knowledge, no studies have been performed on the prevalence of EDs and actual
or intended bariatric surgery and cosmetic surgery in representative general population samples.
The primary aim of this study thus was to determine, in people with a current ED, prevalence
estimates of (1) actual or intended bariatric surgery and (2) actual or intended cosmetic surgery
including weight-related procedures. Secondary aims were to determine prevalence estimates of actual
or intended (1) bariatric and (2) cosmetic surgery in people with a lifetime history of BN or BED,
and also to investigate the associations between demographic features including age, sex, household
income, body mass index (kg/m2; BMI), ED symptoms and the mental health-related quality of life
(MHRQoL). We hypothesized that rates of actual or intended bariatric surgery would be higher in
people with EDs than in people without an ED in the general population. No hypotheses were
developed with regards to associations with demographic features, specific eating disorder symptoms
or MHRQoL, as this was exploratory.
2. Materials and Methods
2.1. Study Design, Sampling and Weighting
Data for this study were obtained from the 2017 Health Omnibus Survey (HOS) conducted by
Harrison Research, a 25-page interview with questions related to demographics and health. Participants
from South Australian households took the HOS face-to-face between September and December 2017.
Cities and towns were first stratified into metropolitan and country statistical areas (SAs) based on
Australian Bureau of Statistics (ABS) Statistical Areas. A probability proportional to size procedure
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was used to select 398 metropolitan and 132 regional level 1 SAs (the smallest SAs by land area). Up to
six attempts were made to interview eligible participants. A skip pattern of every fourth household
was then used to select ten households within each level 1 SA and one interview with a person aged
fifteen and over was conducted from each selected household. In instances where there was more
than one person aged fifteen and over, the survey respondent was the person who had most recently
had their birthday. Before commencing the interview, verbal consent was obtained. The interview
was conducted face-to-face with interviewers reading questions aloud and using prompt cards where
appropriate. Missing data were followed up by telephone and data were weighted by ABS 2016 Census
data on age, sex, marital status, educational attainment, country of birth and household income.
2.2. Participants
From 5300 selected households, 2977 interviews were conducted. The participation rate, i.e.,
the number of completed interviews out of the initial eligible sample, was 65.3%. The overall response
rate, i.e., the number of completed interviews out of the initial eligible sample minus households that
were non-contactable after six attempts, was 57.0%. Refusal (25.3%) was the most common reason for
non-response (see Figure 1. Participant Selection).
Figure 1. Participant selection.
2.3. Interview Questions
2.3.1. Demographic Questions
Demographic questions in this study assessed gender (male/female), age and household income.
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2.3.2. Eating Disorder (ED) Symptom Questions
Questions on ED symptoms were derived from the Eating Disorder Examination questionnaire so
that diagnoses of BN, BED and other EDs could be assigned correctly [26]. They were asked about
features as defined in the DSM-5 and included questions of clarification [8] (see Appendix A Box A1.
The following features were assessed regarding the three months preceding the interview to diagnose
current BN/BED and for any three-month period in the past to diagnose lifetime BN/BED: episodes of
binge eating; distress associated with episodes of binge eating; dietary restriction and purging; and
overvaluation of weight/body shape; along with BMI, electronically calculated from height and weight
(self-reported).
Participants answered questions regarding overeating and loss of control to assess objective
episodes of binge eating. Possible responses concerning distress associated with binge eating were:
“not at all”, “yes—a little”, or “yes—a lot”, with “a lot” considered a response. Participants were
included in the diagnostic category of BN based on DSM-5 criteria if they reported (1) BMI ≥ 18.5, (2)
episodes of binge eating at least weekly, (3) weekly compensation by dietary restriction and/or purging
and (4) extreme shape/weight overvaluation [8]. BED was defined more broadly than in the DSM-5 with
reference to the 11th revision of the International Classification of Diseases (ICD-11) [27]. The ICD-11
criteria are more inclusive and align with the categories A, C, D and E for BED in the DSM-5 with
the criteria for BN in the DSM-5. Participants were included in the diagnostic category of BED if they
met the following criteria for at least three months: (1) BMI ≥18.5; (2) reporting recurrent binge eating
episodes occurring at least weekly; (3) the episodes were associated with eating markedly more than
usual or differently than usual; (4) episodes were associated with a subjective loss of control; and (5)
marked distress with binge eating episodes. Further, in this study, the DSM-5 criteria for eating an
objectively large amount of food were applied to the diagnosis of BED. Finally, participants who had
regular binge eating or other ED symptoms (strict dieting or fasting in order to control weight/shape,
and/or purging) and overvaluation, such as other specified feeding or eating disorder (OSFED) and
unspecified feeding or eating disorder (UFED), but who did not meet the criteria for BN or BED, were
categorized as “other ED”. Due to low base numbers, for the purpose of statistical analyses in this
study, a variable ED was created of all AN, BN, BED, OSFED and UFED types. Lifetime diagnoses
other than BN and BED were not derived.
2.3.3. Bariatric and Cosmetic Surgery Questions
The following questions were asked of all participants: “Have you ever (in your lifetime) had
or are you planning to have weight loss surgery? (e.g., stomach stapling, bariatric surgery, stomach
or gastric sleeve or banding, gastric bypass)” and “Have you ever (in your lifetime) had or are you
planning to have ‘cosmetic’ surgery such as liposuction or a similar weight related procedure?”.
2.3.4. Mental Health Related Quality of Life
General mental health status was measured using the validated Short Form 12 Health-Related
Quality of Life (SF12-HRQoL) tool administered as an interview [28,29]. This is a 12-item questionnaire
that measures the limitations on function of physical and mental ill-health. It produces two weighted
scales, a Physical Component Summary Scale (PCS) and a Mental Component Summary Scale (MCS).
Each scale has a mean score of 50 and standard deviation of 10. Higher scores correlate with better
health status. In previous Australian studies, it has been found to have robust psychometrics [29]. Raw
scores were not provided for each SF12-HRQoL item so psychometrics such as internal consistency
were not performed. The internal consistency of the previous HOS has been high [30].
2.4. Ethics
The 2017 HOS was approved by the University of Adelaide Human Research Ethics Committee
(HREC). Ethics Approval ID: H-097-2010.
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2.5. Data Analysis
Data were inspected for normality and cleaned. For the purposes of this study, all current main
EDs (AN, BN, BED, OSFED) were grouped as one variable and lifetime BN and BED were grouped as
one variable. Descriptive data are expressed in proportions with percentages, standard deviations
and interquartile ranges. Chi-squared test (with Fishers exact test for small cell group sizes), t-test or
the Mann–Whitney U statistic, as appropriate, were used to test for differences between groups and




Sixty (2.0%, 95% C.I. 1.57–2.59) participants were intending to have or had received bariatric
surgery. The proportion of women in this group was significantly higher than that of participants
who had not planned or had a bariatric procedure (51.1%, p = 0.003) (Table 1). The mean age and
median household income of participants did not significantly differ between the two groups. Those
who reported actual/intended bariatric surgery had a significantly higher BMI (p < 0.001), higher
weight/shape overvaluation (p < 0.001), more frequent binge eating (p < 0.001) and a lower MHRQoL
(p = 0.002) when compared with those not reporting intended/actual bariatric surgery. Current EDs
(p < 0.001), lifetime BN/BED (p < 0.001) and fasting/dieting (p < 0.001) were also significantly more
prevalent in the bariatric surgery group.
Table 1. Demographic, mental health and eating disorder (ED) features of people who had planned or
received bariatric surgery (n = 60) and not planning or having received bariatric surgery (n = 2917).
Bariatric Surgery Status Statistic
Planned/Received NotPlanned/Received
n (%) χ2 (df = 1) p
Female * 43 (70.49) 1473 (51.11) 8.984 0.003
Current ED 20 (33.33) 416 (14.44) 16.616 <0.001
Lifetime BN/BED 25 (41.67) 164 (5.69) 126.55 <0.001
Fasting/Dieting 10 (16.67) 136 (4.73) 17.74 <0.001
Mean (SD) n t (df) p
Age (years) 48.42 (14.29) 60 47.54 (19.14) 2882 0.356 (2940) 0.722
BMI (kg/m2) 35.92 (8.06) 55 26.99 (5.70) 2640 11.36 (2693) <0.001
MHRQoL (SF-12 MCS) 48.28 (12.48) 60 52.02 (9.19) 2869 −3.10 (2927) 0.002
Median (IQR) n Mann–WhitneyU-Z p
Annual household
income band ($Aus) 4 (2–5) 50 4 (2–5) 2123 −0.576 0.564
Overvaluation of
weight/shape 4 (3.7–6) 60 3 (1–5) 2882 −5.463 <0.001
Binge eating 1 (1–2.52) 60 1 (1–1) 2882 −4.286 <0.001
χ2 = chi-square, * = Fisher exact test where applicable, ED = eating disorder, BN = bulimia nervosa, BED = binge
eating disorder. MHRQoL = mental health-related quality of life. SF12 MCS = Short Form 12 Mental Component
Summary score. $Aus = Australian dollar income bands: 1. <AUD 20,000, 2. AUD 20,001–AUD 40,000, 3. AUD
40,001–AUD 60,000, 4. AUD 60,001–AUD 100,000, 5. AUD 100,001–AUD 140,000, 6. >AUD 140,001.
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3.2. Cosmetic Surgery
Thirty-two (1.1%, 95% C.I. 0.76–1.51) participants had planned or received cosmetic surgery
(Table 2). There were significantly more females in this group than in the group who had not planned
or had a cosmetic procedure (51.08%, p < 0.001). The mean age and median household income of
participants did not significantly differ between the two groups. In the cosmetic surgery group, BMI
was significantly higher (p < 0.001), MHRQoL was lower (p < 0.001), weight/shape overvaluation was
higher (p = 0.002) and binge eating was more frequent (p = 0.035) when compared with participants
without actual/intended cosmetic surgery. Current EDs (p = 0.002), lifetime BN/BED (p < 0.001) and
fasting/dieting (p < 0.001) were also more prevalent in the cosmetic surgery group.
Table 2. Demographic, mental health and ED features of people who had planned or received cosmetic
surgery (n = 32) and not planning or having received cosmetic surgery (n = 2945).
Cosmetic Surgery Status Statistic
Planned/Received NotPlanned/Received
n (%) χ2 (df = 1) p
Female 29 (90.63) 1486 (51.08) 19.81 <0.001 *
Current ED 11 (34.38) 426 (14.64) 9.74 0.002
Lifetime BN/BED 11 (34.38) 177 (6.08) 42.34 <0.001
Fasting/Dieting 9 (28.13) 137 (4.72) 36.70 <0.001
Mean (SD) n t (df) p
Age (years) 45.69 (13.28) 32 47.57 (19.10) 2909 −0.557 (2939) 0.577
BMI (kg/m2) 31.27 (7.22) 30 27.13 (5.86) 2664 3.857 (2693) <0.001
MHRQoL (SF-12 MCS) 46.22 (11.46) 32 52.01 (9.24) 2896 −3.523 (2926) <0.001
Median (IQR) n Mann–WhitneyU-Z p
Annual household
income band ($Aus) 3 (2–4) 31 4 (2–5) 2142 −1.49 0.137
Overvaluation of
weight/shape 5 (3–6) 32 3 (3–5) 2825 −3.14 0.002
Binge eating 1 (1–2) 32 1 (1–1) 2829 −2.11 0.035
χ2 = chi-square, * Fisher exact test where applicable, ED = eating disorder, BN = bulimia nervosa, BED = binge
eating disorder. MHRQoL = mental health-related quality of life. SF12 MCS = Short Form 12 Mental Component
Summary Score. $Aus = Australian dollar income bands: 1. <AUD 20,000, 2. AUD 20,001–AUD 40,000, 3. AUD
40,001–AUD 60,000, 4. AUD 60,001–AUD 100,000, 5. AUD 100,001–AUD 140,000, 6. >AUD 140,001.
4. Discussion
To our knowledge, this is the first representative general population-based study investigating
actual or intended bariatric or cosmetic surgery in people with current EDs. We found that participants
who had or intended to have bariatric surgery were more likely to be female and have a higher BMI
and poorer mental health status (as reflected in MHRQoL) compared to those who had not planned or
received bariatric surgery. Those planning or having received bariatric surgery were also more likely
to have a current ED, a lifetime history of BN or BED, practice dieting or fasting to control weight or
shape, have high weight and/or body shape overvaluation and regular binge eating. The findings with
regard to cosmetic surgery were similar. Participants planning or who had received cosmetic surgery
were more likely to be female and have a higher BMI and poorer mental health status. Current EDs,
lifetime history of BN or BED, dieting or fasting to control weight or shape, overvaluation of weight
and/or body shape and binge eat regularly were more prevalent in the cosmetic surgery group.
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The findings with regard to prevalence estimates of EDs and actual/intended bariatric surgery are
in the upper-range of those reported in previous studies from clinical samples where very wide ranges
are reported. The rate of current EDs in participants planning or receiving bariatric surgery was more
than double that of those who had not planned or received the surgery (33.3% compared to 14.4%) and
about double that of rates of EDs in the general Australian population (17.1%) [9]. The rate of lifetime
BN/BED in the present study was 41.7% (over ten times the rate in the general Australian population)
and this compares with clinical population samples of bariatric surgery candidates, which ranged from
6 to 64% [14,16–19]. Similarly, the rate of current EDs was 34.4% in those who were planned/actual
recipients of cosmetic surgery compared to 14.6% in those not reporting this and 17.1% in the general
Australian population. The rate of lifetime BN/BED was also 34.4% for planned/actual recipients of
cosmetic surgery (up to ten times the rate in the general Australian population) compared to 6.1% in
others. These figures are consistent with a previous study on ED inpatients, who were twice as likely
to have had at least one previous cosmetic procedure than women in the general population [12]. They
are also consistent with the population-based study that found that young women with ED symptoms
were more likely to have an interest in cosmetic surgery than those without ED symptoms by as much
as 50% [13].
This study found that the groups that had planned or received bariatric or cosmetic surgery
had poorer MHRQoL than those who had not reported these procedures. This is consistent with
most studies on bariatric surgery candidates with EDs. In one study, the rates of current and lifetime
psychiatric disorders in surgical candidates were 55.5% and 72.6%, respectively [18]. A meta-analysis
found that rates of mental health disorders were higher than the general population in pre-surgical
groups and rates of depression consistently improved after surgery [21]. With regard to interest in
cosmetic surgery in the general population, the findings have been more mixed. One study reported
lower self-esteem and emotional lability to be associated with interest in liposuction [13]. However,
another study of cosmetic surgery in ED inpatients found no significant difference in depressive
symptomatology between groups [12].
The overrepresentation of women seeking both forms of surgery, as found in the present study, is
well known [5,31,32]. It suggests that the reasons for seeking surgery may be less to do with health
risks of high BMI and are more to do with societal regard for thinness accentuated for females [33]. In
addition, women may be more likely to seek medical and surgical treatment for any reason and have
been found to be more likely seek help for an ED [34,35].
4.1. Clinical Implications
The findings of this study suggest that health professionals working in bariatric and cosmetic
surgery clinics should be aware of the overrepresentation of EDs and mental ill-health in their clientele.
Screening for EDs and ED symptoms in candidates should be considered as identification and treatment
of these mental health problems would improve the health of such attendees and may improve surgical
outcomes and mental health status [36]. ED behaviors arise from the need to manage negative emotions
and weight/shape concerns. These are heightened in the context of weight loss or cosmetic surgery
where disordered behaviors such as irregular and binge eating if unchecked lead to adverse outcomes.
Given the very high estimates found, such clinics may well benefit from staff with mental health
expertise as people presenting for care may be reluctant to disclose ED symptoms on assessment
questionnaires for fear they may not be offered the surgery [37,38]. However, the incorporation of
a mental health assessment as a “routine” and the reassurance that mental health issues and EDs may
be addressed prior to surgery can help to overcome this barrier to disclosure.
4.2. Strengths and Limitations
A notable strength of this study is the community-based sample, which reduces the bias seen
in clinical populations. Furthermore, the sampling method and weighting of the data were used to
ensure accurate representation of general population demographics. The interview-based survey
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increased confidence in respondents’ responses and allowed them to elaborate on their answers.
The participation rate of the survey was also adequate, and participants were not aware of the specific
ED and other content of the health survey prior to the interview. The major limitation of this study is
that there was no distinction in the questionnaire between actual and intended surgery, or time since
surgery. Data were also unavailable for type of planned/received surgical procedure, comorbidities of
participants or compulsive exercise. Thus, people with an ED characterized by compulsive exercise
alone would have been missed and thus the prevalence may be an underestimate. While data were
available for any current ED, they were available only for lifetime BN/BED. The study was also limited
in that the definition of lifetime BED was more broadly based on the 11th revision of the International
Statistical Classification of Diseases and Related Health Problems (ICD-11) rather than the DSM-5. This
however enabled adequate numbers of BED for statistical analyses. Diagnoses of EDs were also based
on survey responses rather than being made by a clinician. Self-reporting of height and weight from
which BMI was calculated may have been subject to response bias. Finally, a larger sample size would
have allowed investigation of specific DSM-5 ED diagnoses.
4.3. Future Research
Future studies with larger population-based samples would enable investigation of individual
ED diagnosis such as BN and BED or OSFED and thus distinguish between different types of EDs and
between lifetime and current histories of EDs as well as between actual and intended bariatric and
cosmetic surgery. This is important as it may be that specific EDs are more common than others (e.g.,
BED vs. BN) in people seeking such surgery. The impact of EDs on outcomes and merits of screening
and treating prior to surgery is also important.
5. Conclusions
The estimated prevalence of actual or intended bariatric and cosmetic surgery is higher in people
with a current ED and in people with a lifetime history of BN or BED. People who have had or plan
to undergo bariatric and cosmetic surgery are more likely to be female, have a higher BMI, poorer
MHRQoL and a current or lifetime history of ED features. These findings have implications for surgical
clinics. We support screening for and treating EDs in surgical candidates as this may help identify
patients who need additional input before and after surgery, as well as improve their surgical outcomes,
mental health and physical health. The present research would be informed by future studies that use
larger population-based samples and distinguish between current and previous histories of EDs and
different types of EDs.
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Appendix A
Box A1. Weight control questions.
I would now like to ask you about episodes of overeating. By overeating or binge eating, I mean eating an
unusually large amount of food in one go and at the time feeling that your eating was out of control. Respondent
could not prevent themselves from overeating, or could not stop eating once they had started.
Over the past 3 months, how often have you overeaten? (Responses were on a set list of ‘not at all’, ‘less than
weekly’, ‘once a week’, or ‘two or more times a week’).
Is the binge or overeating you experience usually associated with distress? (Responses were on a set list of
‘Not at all’, ‘Yes—little’, or ‘Yes—a lot’).
Is the binge or overeating you experience usually associated with? (Responses were on a set list of ‘Eating
much more rapidly than normal’, ‘Eating until feeling uncomfortably full’, ‘Eating large amounts of food when
not feeling physically hungry’, ‘Eating alone because you are embarrassed about how much you are eating’,
‘Feeling disgusted, guilty or very depressed after eating’, ‘None of these’).
Over the past three months typically (on average) how many times a week have you overeaten?
Over the past 3 months have you felt your eating was out of control when others might not agree the amount
of food was unusually large (e.g., 2–3 pieces of bread)? Would you say . . . Note ‘Out of control’ refers to respondent
could not prevent themselves from overeating, or they could not stop eating once they had started on smaller or more usual
amounts of food. (Responses were on a set list of ‘not at all’, ‘less than weekly’, ‘once a week’, or ‘two or more
times a week’).
Is this smaller overeating you experience usually associated with distress?
The next three questions are about various weight-control methods some people use.
Over the past three months have you regularly used, that is at least once a week, any of the following:
laxatives, diuretics (water tabelts), made yourself sick, in order to control your shape or weight? (Responses
were on a set list of ‘Yes’ or ‘No’).
Over the past 3 months, have you regularly done any of the following: gone on a very strict diet, or eaten
hardly anything at all for a time, in order to control your shape or weight? At least once weekly, or recurrently
during the three months. (Responses were on a set list of ‘Yes’ or ‘No’).
On a scale of 0–6, where 0 is Not at all important and 6 is Extremely or the most important issue. How
important an issue has your weight and/or your shape been to how you think about (judge or view) yourself as
a person in the past three months? It has been a really important issue to them, their self-esteem or their self-confidence.
In the past 3 months have you had any episodes of night eating? By night eating I mean waking from sleep
and eating (i.e., you were not sleep walking and eating, you were awake), OR episodes of eating a very large
amount after your evening meal. (This does not include eating at night because of social or other circumstances e.g., you
are travelling overseas on a night flight or because of work shifts) Would you say you are night eating . . . (Responses
were on a set list of ‘not at all’, ‘less than weekly’, ‘once a week’, or ‘two or more times a week’).
Is the night eating you experience usually associated with distress? (Responses were on a set list of ‘Not at
all’, Yes—little’, or ‘Yes—a lot’).
Have you ever (in your lifetime) regularly used or been prescribed drugs to reduce your appetite and/or
reduce overeating or binge eating? (e.g., Duromine, an amphetamine, topiramate, Topamax, orlistat, Xenical)
(Responses were on a set list of ‘Yes’ or ‘No’).
Have you ever (in your lifetime) had or are you planning to have weight loss surgery? (e.g., stomach stapling,
bariatric surgery, stomach or gastric sleeve or banding, gastric bypass) (Responses were on a set list of ‘Not at
all’, ‘Yes—little’, or ‘Yes—a lot’).
Have you ever (in your lifetime) had or are you planning to have ‘cosmetic’ surgery such as liposuction or
a similar weight related procedure? (Responses were on a set list of ‘Not at all’, ‘Yes—little’, or ‘Yes—a lot’).
These questions are similar to questions you have already answered about your eating and weight but these
are in reference to your past.
In the past, have you ever had a period of time when episodes of overeating were occurring, on average, at
least once a week for 3 months? By overeating, or binge eating, I mean eating an unusually large amount of food
in one go and at the time feeling that your eating was out of control. Respondent could not prevent themselves from
overeating, or could not stop eating once they had started. (Responses were on a set list of ‘Yes’ or ‘No’).
Were the binge or overeating episodes you experienced usually associated with distress? (Responses were on
a set list of ‘Not at all’, ‘Yes—little’, or ‘Yes—a lot’).
On a scale of 0–6, where 0 is No importance and 6 is Extremely important or the most important issue. How
important an issue was your weight and/or your shape to how you thought about (judged or viewed) yourself
as a person during the period/time these episodes of overeating were occurring? Was it a really important issue
to them, their self-esteem or self-confidence?
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Box A1. Cont.
During these episodes of overeating/binge eating, did you regularly, that is at least once a week for at least 3
months, use a very strict diet, or eat hardly anything at all for a time, and/or exercise vigorously, in order to
control your shape or weight? (Responses were on a set list of ‘Yes’ or ‘No’).
During these episodes of overeating/binge eating, did you regularly, that is at least once a week for at least
three months, use any of the following: laxatives, diuretics (water tablets), made yourself sick, in order to control
your shape or weight? (Responses were on a set list of ‘Yes’ or ‘No’).
In the past, during these episodes, what was your estimated weight, height and age? If more than one episode,
choose lowest weight if weight varied, or (if not possible to estimate lowest weight period) choose the most
typical/average weight during any single episode. (Age and height is from the same period the respondent
selected for weight).
References
1. Sharples, A.J.; Mahawar, K. Systematic Review and Meta-Analysis of Randomised Controlled Trials
Comparing Long-Term Outcomes of Roux-En-Y Gastric Bypass and Sleeve Gastrectomy. Obes. Surg. 2020,
30, 664–672. [CrossRef] [PubMed]
2. Adams, T.D.; Davidson, L.E.; Litwin, S.E.; Kim, J.; Kolotkin, R.L.; Nanjee, M.N.; Gutierrez, J.M.; Frogley, S.J.;
Ibele, A.R.; Brinton, E.A.; et al. Weight and Metabolic Outcomes 12 Years after Gastric Bypass. N. Engl. J.
Med. 2017, 377, 1143–1155. [CrossRef] [PubMed]
3. Clinical Practice Guidelines for the Management of Overweight and Obesity. Available online: https://nhmrc.
gov.au/about-us/publications/clinical-practice-guidelines-management-overweight-and-obesity (accessed
on 23 March 2020).
4. Obesity: Identification, Assessment and Management—Recommendations. Available online: https://www.
nice.org.uk/guidance/cg189/chapter/1-recommendations (accessed on 23 March 2020).
5. Bariatric Surgery Registry 2018/2019 Report. 2019. Available online: https://www.monash.edu/__data/assets/
pdf_file/0006/1953438/316765-Bariatric-Surgery-Registry-2019_FINALv3WEB-.pdf (accessed on 10 August
2020).
6. Da Luz, F.Q.; Sainsbury, A.; Mannan, H.; Touyz, S.; Mitchison, D.; Hay, P. Prevalence of obesity and comorbid
eating disorder behaviors in South Australia from 1995 to 2015. Int. J. Obes. 2017, 41, 1148. [CrossRef]
[PubMed]
7. Darby, A.; Hay, P.; Mond, J.; Quirk, F.; Buttner, P.; Kennedy, L. The rising prevalence of comorbid obesity and
eating disorder behaviors from 1995 to 2005. Int. J. Eat. Disord. 2009, 42, 104–108. [CrossRef]
8. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th Ed. ed; American
Psychiatric Publishing: Arlington, VA, USA, 2013.
9. Hay, P.; Mitchison, D.; Collado, A.E.L.; González-Chica, D.A.; Stocks, N.; Touyz, S. Burden and health-related
quality of life of eating disorders, including Avoidant/Restrictive Food Intake Disorder (ARFID), in
the Australian population. J. Eat. Disord. 2017, 5, 21. [CrossRef]
10. Galmiche, M.; Déchelotte, P.; Lambert, G.; Tavolacci, M.P. Prevalence of eating disorders over the 2000–2018
period: A systematic literature review. Am. J. Clin. Nutr. 2019, 109, 1402–1413. [CrossRef]
11. Santana, D.D.; Mitchison, D.; Griffiths, S.; Appolinario, J.C.; da Veiga, G.V.; Touyz, S.; Hay, P. Ten-year time
trends in mental and physical health correlates of weight/shape overvaluation. Eur. Eat. Disord. Rev. 2019,
27, 531–540. [CrossRef]
12. Coughlin, J.W.; Schreyer, C.C.; Sarwer, D.B.; Heinberg, L.J.; Redgrave, G.W.; Guarda, A.S. Cosmetic surgery
in inpatients with eating disorders: Attitudes and experience. Body Image 2012, 9, 180–183. [CrossRef]
13. Jávo, I.M.; Pettersen, G.; Rosenvinge, J.H.; Sørlie, T. Predicting interest in liposuction among women with
eating problems: A population-based study. Body Image 2012, 9, 131–136. [CrossRef]
14. Niego, S.H.; Kofman, M.D.; Weiss, J.J.; Geliebter, A. Binge eating in the bariatric surgery population: A
review of the literature. Int. J. Eat. Disord. 2007, 40, 349–359. [CrossRef]
15. Ribeiro, G.A.N.D.A.; Giapietro, H.B.; Belarmino, L.B.; Salgado-Junior, W. Depression, anxiety, and binge
eating before and after bariatric surgery: Problems that remain. Arq. Bras. Cir. Dig. 2018, 31, e1356.
[CrossRef] [PubMed]
Nutrients 2020, 12, 2861 11 of 12
16. Conceição, E.M.; Utzinger, L.M.; Pisetsky, E.M. Eating Disorders and Problematic Eating Behaviours Before
and After Bariatric Surgery: Characterization, Assessment and Association with Treatment Outcomes. Eur.
Eat. Disord. Rev. 2015, 23, 417–425. [CrossRef] [PubMed]
17. Tess, B.H.; Maximiano-Ferreira, L.; Pajecki, D.; Wang, Y.-P. Bariatric surgery and binge eating disorder:
Should surgeons care about it? A literature review of prevalence and assessment tools. Arq. Gastroenterol.
2019, 56, 55–60. [CrossRef] [PubMed]
18. Mühlhans, B.; Horbach, T.; de Zwaan, M. Psychiatric disorders in bariatric surgery candidates: A review of
the literature and results of a German prebariatric surgery sample. Gen. Hosp. Psychiatry 2009, 31, 414–421.
[CrossRef] [PubMed]
19. Williams, G.A.; Hawkins, M.A.W.; Duncan, J.; Rummell, C.M.; Perkins, S.; Crowther, J.H. Maladaptive eating
behavior assessment among bariatric surgery candidates: Evaluation of the Eating Disorder Diagnostic Scale.
Surg. Obes. Relat. Dis. 2017, 13, 1183–1188. [CrossRef]
20. Mitchell, J.E.; King, W.C.; Courcoulas, A.; Dakin, G.; Elder, K.; Engel, S.; Flum, D.; Kalarchian, M.;
Khandelwal, S.; Pender, J.; et al. Eating behavior and eating disorders in adults before bariatric surgery. Int.
J. Eat. Disord. 2015, 48, 215–222. [CrossRef]
21. Dawes, A.J.; Maggard-Gibbons, M.; Maher, A.R.; Booth, M.J.; Miake-Lye, I.; Beroes, J.M.; Shekelle, P.G.
Mental Health Conditions Among Patients Seeking and Undergoing Bariatric Surgery: A Meta-analysis.
JAMA 2016, 315, 150–163. [CrossRef]
22. Costa, A.J.R.B.; Pinto, S.L. Binge eating disorder and quality of life of candidates to bariatric surgery. Arq.
Bras. Cir. Dig. 2015, 28 (Suppl. 1), 52–55. [CrossRef]
23. Baldofski, S.; Tigges, W.; Herbig, B.; Jurowich, C.; Kaiser, S.; Stroh, C.; de Zwaan, M.; Dietrich, A.; Rudolph, A.;
Hilbert, A. Nonnormative eating behavior and psychopathology in prebariatric patients with binge-eating
disorder and night eating syndrome. Surg. Obes. Relat. Dis. 2015, 11, 621–626. [CrossRef]
24. Brunault, P.; Ducluzeau, P.-H.; Bourbao-Tournois, C.; Delbachian, I.; Couet, C.; Réveillère, C.; Ballon, N. Food
Addiction in Bariatric Surgery Candidates: Prevalence and Risk Factors. Obes. Surg. 2016, 26, 1650–1653.
[CrossRef]
25. Meule, A.; Heckel, D.; Jurowich, C.F.; Vögele, C.; Kübler, A. Correlates of food addiction in obese individuals
seeking bariatric surgery. Clin. Obes. 2014, 4, 228–236. [CrossRef] [PubMed]
26. Fairburn, C.G. Cognitive Behavior Therapy and Eating Disorders; Guilford Press: New York, NY, USA, 2008.
27. World Health Organization. International Classification of Diseases for Mortality and Morbidity Statistics (11th
Revision); World Health Organization: Geneva, Switzerland, 2018.
28. Ware, J., Jr.; Kosinski, M.; Keller, S.D. A 12-Item Short-Form Health Survey: Construction of scales and
preliminary tests of reliability and validity. Med. Care 1996, 34, 220–233. [CrossRef] [PubMed]
29. Sanderson, K.; Andrews, G. The SF-12 in the Australian population: Cross-validation of item selection. Aust.
N. Z. J. Public Health 2002, 26, 343–345. [CrossRef] [PubMed]
30. Bagaric, M.; Touyz, S.; Heriseanu, A.; Conti, J.; Hay, P. Are bulimia nervosa and binge eating disorder
increasing? Results of a population-based study of lifetime prevalence and lifetime prevalence by age in
South Australia. Eur. Eat. Disord. Rev. 2020, 28, 260–268. [CrossRef]
31. 2018 Plastic Surgery Statistics Report. 2020. Available online: https://www.plasticsurgery.org/documents/
News/Statistics/2018/plastic-surgery-statistics-full-report-2018.pdf (accessed on 10 August 2020).
32. Frederick, D.A.; Lever, J.; Peplau, L.A. Interest in Cosmetic Surgery and Body Image: Views of Men and
Women across the Lifespan. Plast. Reconstr. Surg. 2007, 120, 1407–1415. [CrossRef]
33. Trends in adult body-mass index in 200 countries from 1975 to 2014: A pooled analysis of 1698
population-based measurement studies with 19·2 million participants. Lancet 2016, 387, 1377–1396. [CrossRef]
34. Thapliyal, P.; Mitchison, D.; Miller, C.; Bowden, J.; Alejandro González-Chica, D.; Stocks, N.; Touyz, S.; Hay, P.
Comparison of mental health treatment status and use of antidepressants in men and women with eating
disorders. Eat. Disord. 2018, 26, 248–262. [CrossRef]
35. Strother, E.; Lemberg, R.; Stanford, S.C.; Turberville, D. Eating disorders in men: Underdiagnosed,
undertreated, and misunderstood. Eat. Disord. 2012, 20, 346–355. [CrossRef]
36. Griffiths, S.; Mond, J.M.; Murray, S.B.; Touyz, S. The prevalence and adverse associations of stigmatization in
people with eating disorders. Int. J. Eat. Disord. 2015, 48, 767–774. [CrossRef]
Nutrients 2020, 12, 2861 12 of 12
37. Rudolph, A.; Hilbert, A. Cognitive-Behavioral Therapy for Postbariatric Surgery Patients with Mental
Disorders: A Pilot Study. Front. Psychiatry 2020, 11, 14. [CrossRef]
38. Rouleau, C.R.; Rash, J.A.; Mothersill, K.J. Ethical issues in the psychosocial assessment of bariatric surgery
candidates. J. Health Psychol. 2014, 21, 1457–1471. [CrossRef] [PubMed]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
